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A B S T R A C T
Spirituality is a concept with ancient roots yet contemporary relevance to mental health. Its assessment in
populations of young people, however, remains an immense challenge. Eﬀorts to perform such assessments
typically involve use of unidimensional scales incorporating items related to four domains (connections to “self”,
“others”, “nature”, and the “transcendent”). For adolescents, it remains unclear whether these domains equally
inﬂuence mental health, or if one domain is particularly important. Here we analyzed reports from adolescents
who participated in the 2014 Health Behaviour in School-aged Children (HBSC) study conducted in Canada
(n=21,173), England (n=4339) and Scotland (n=5603). Reports of positive mental health were modelled as
a function of ordinal scores describing each spiritual health domain, controlling for age, the other domains, and
potential confounders. Subsequent analyses focused on the centrality of connections to “self” in these re-
lationships. We identiﬁed strong and consistent associations between positive mental health and higher scores
for each of the four spiritual health domains. In fully adjusted models, these eﬀects were diminished or changed
direction for connections to “others”, “nature”, and the “transcendent”, while the positive association with
“connections to self” remained. While associations exist between each of the four domains of spiritual health and
positive mental health, it appears that associations with connections to “others”, “nature”, and the “transcen-
dent” are sometimes mediated by connections to “self”. Implications for assessment, models and related inter-
ventions and health promotion strategies, based on the idea that inner connections may be central to the pro-
tective eﬀects of spiritual health, are considered.
1. Introduction
Adolescent health status has conventionally been modelled in terms
of its physical, social, and mental components (World Health
Organization, 1948). However, in a number of contexts, spirituality is
emerging as a fourth dimension of health (Dhar et al., 2013; Hawks
et al., 2007; Chirico, 2016; Vader, 2006). Indicators of positive child
spirituality appear to share commonalities with adolescent well-being
(Benson et al., 2012; Scales et al., 2014). Further, they correlate with
higher levels of happiness (Holder et al., 2010), lower risks for de-
pression and depressive symptoms (Cotton et al., 2005), and positive
mental health status (Brooks et al., 2018).
Internationally, the United Nations Convention on the Rights of the
Child recognizes the importance of spirituality, protecting it in four of
its articles (United Nations General Assembly, 1989). Notwithstanding,
the spiritual dimension of health was not included in the original WHO
deﬁnition (World Health Organization, 1948), and often continues to be
ignored in the ﬁeld of public health, perhaps because of its apparent
(and often misconstrued) overlap with formal religion (Michaelson
et al., 2016). Because of this, we may be “depriving ourselves of the
leverage we need to help empower” young people to achieve optimal
health status (Vader, 2006).
Spirituality in children has been described in terms of experiences of
wonder and joy in life (Bone et al., 2007), the nurturing of moral
sensitivities (Hay and Nye, 2006), early experiences of wisdom and
compassion (Miller and Nakagawa, 2002), and expressions of the sacred
https://doi.org/10.1016/j.ypmed.2019.04.018
Received 24 October 2018; Received in revised form 2 April 2019; Accepted 25 April 2019
⁎ Corresponding author at: Department of Public Health Sciences, Queen's University, Kingston K7L 3N6, Canada.
E-mail address: will.pickett@queensu.ca (W. Pickett).
Preventive Medicine 125 (2019) 12–18
Available online 05 May 2019
0091-7435/ © 2019 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/BY-NC-ND/4.0/).
T
qualities in life (Yust et al., 2006). Other constructs focus on connec-
tions in four relational domains: connections to self; others; nature; and
some kind of transcendent, or larger meaning to life. In our own work,
we have adapted a “working deﬁnition” based on these domains, and
posited that spiritual health is a way of being that involves some capacity
for awareness of the sacred qualities of life experiences and is characterized
by connections in these four domains (Michaelson et al., 2016). These
domains also contribute to composite scales that are internally con-
sistent and reliable (Michaelson et al., 2016; Gomez and Fisher, 2003).
However, more recent analyses challenge the ﬁeld to consider more
complex models and pathways in the assessment of adolescent spiritual
health (Michaelson et al., 2016).
In a recent international analysis, we observed statistically sig-
niﬁcant positive correlations between each domain of spiritual health
and measures of life satisfaction, psychosomatic health, and “excellent”
self-rated health status (Brooks et al., 2018). These ﬁndings were con-
sistent across gender, age, and country. Initially, we concluded that
each of these domains of spiritual health was operating as part of the
same factor structure, as per our past assumptions based on exploratory
factor analysis and the assumptions of unidimensional scales (Gomez
and Fisher, 2003). When applied to etiological study, such scales and
models essentially treat all (correlated) domains as part of the same
factor when predicting adolescent mental health status. As our analyses
evolved, ﬁndings suggested that relationships between the four do-
mains and mental health were more complex, and it was also unclear as
to how far the domains uniformly aﬀect adolescent mental health
status, or if one or more of these domains is most inﬂuential.
The purpose of this study was therefore to explore the strength and
consistency of associations between the four domains of spiritual health
and low subjective health complaints (one indicator of positive mental
health) across countries, and genders (Haugland and Wold, 2001).
Further, we wished to conﬁrm whether these domains contribute
equally to positive mental health status, and to critically examine po-
tential subtleties in these relationships that may provide novel direction
for applied research and clinical and health promotion interventions.
Our hope was that information that was generated through this study
would eventually inform evidence-based interventions and practice.
2. Methods
2.1. Study population
Adolescent health surveys were conducted in Canada, England and
Scotland during 2013–14. Young people were recruited using multi-
stage sampling designs, with participants nested within schools.
Sampling was stratiﬁed by type of school and regions on a replacement
basis. After restriction to students with complete responses to all items
used in the present analysis, the study sample included 28,178 students
[weighted] aged 11 to 15 years (n=21,173 Canada, overall 77% in-
cluded; n=4339 England, 92% included; and n=5603 Scotland, 88%
included).
2.2. Data collection
We followed the common research protocol of the Health Behaviour
in School-aged Children Study, or HBSC (www.hbsc.org). Participating
students completed an anonymous, general health questionnaire during
a one-hour (40min in Scotland) in-classroom session. Questionnaires
were returned by school staﬀ to central research centres in each country
for data entry, cleaning, and analysis.
2.3. Compliance with ethical standards
All procedures were in accordance with the ethical standards of the
institutional and/or national research committee and with the 1964
Helsinki declaration and its later amendments. All questionnaires were
anonymous. Approval was gained from the following ethics review
boards: Queen's University (Canada), the University of Hertfordshire
(England), and The University of St Andrews (Scotland). Student par-
ticipation was voluntary, and consent (explicit or implicit) was sought
from school administrators, parents, and participating students as per
national human subject requirements.
2.4. Measures
As a general health survey, HBSC contains mandatory and optional
questionnaire items. In the present analysis, we included an optional
module describing adolescent spiritual health (Michaelson et al., 2016),
a mandatory subjective health complaints scale from which we created
an indicator of positive mental health (Haugland and Wold, 2001), and
mandatory items describing socio-demographic factors and social sup-
ports that potentially confounded the focal relationships of interest.
2.5. Adolescent spiritual health
This module consisted of eight questions, adapted for brevity and
literacy level (Michaelson et al., 2016), from Gomez and Fisher's
Spiritual Well-being scale (Gomez and Fisher, 2003). Two items were
asked for each of the four domains. Students responded to these ques-
tions with one of ﬁve response categories ranging from 0- “not at all
important” to 4- “very important”. Students were requested to identify
how important it is for them to: “feel that your life has meaning or
purpose”; “experience joy (pleasure, happiness) in life” (connections to
self); “be kind to other people”; “be forgiving of others” (connections to
others); “feel connected to nature”; “care for the natural environment”
(connections to nature); “feel a connection to a higher spiritual power”;
“meditate or pray” (connections to the transcendent). Ordinal scores
were estimated for each domain by summing the two corresponding
items (range from 0 to 8).
Exploratory then conﬁrmatory factor analyses were used to validate
this spiritual health module using the larger Canadian dataset. Principal
components analyses were applied involving an oblimin rotation
(which assumes correlation between items). Findings best supported a
four-factor structure (two items per factor) exactly consistent with the
four domains of spiritual health (Michaelson et al., 2016). This was
further supported by a maximum likelihood goodness of ﬁt test
(p=0·10) and observed Cronbach's alpha values of> 0·80 for domain.
Conﬁrmatory analysis metrics also supported the four-factor solution
(RMSEA 0·06, SRMR 0·02, AGFI 0·97).
2.6. Subjective health complaints
An eight-item HBSC symptoms checklist (Haugland and Wold,
2001) was used to assess the frequency of subjective health complaints
(headache; stomach ache; backache; feeling low (depressed or low in
Canada); irritability or bad temper; feeling nervous; diﬃculties in get-
ting to sleep; and feeling dizzy). For each symptom, respondents in-
dicated how often it occurred in the past six months, with possible
responses being ‘about every day, 4; more than once a week, 3; about
every week, 2; about every month, 1; and rarely or never, 0’. Responses
were summed (range 0 to 32) to produce a composite scale with ex-
cellent psychometric properties, with subjective health complaints as-
sumed to be an indicator of mental health status (Haugland and Wold,
2001). This composite scale has good internal consistency (α=0.84),
(Currie et al., 2014) acceptable test-retest reliability as a whole
(r=0.79) and for its two subscales (r=0.61 to 0.76) (Haugland and
Wold, 2001). Low subjective health complaints (positive mental health)
were operationally deﬁned by being in the bottom quartile of the re-
sponse distribution (Brooks et al., 2018). A continuous version of this
scale ranging from 0 to 32 was also employed.
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2.7. Socio-demographic covariates
Students reported their date of birth, gender (boy or girl) and im-
migration status (categorized as born vs. not born in the participating
country). Family aﬄuence was indicated by the question: “how well oﬀ
do you think your family is?” (ﬁve response options: “very well oﬀ”
through “not at all well oﬀ”) (Goodman et al., 2007).
2.8. Social support covariates
Community support was estimated using a ﬁve-item scale
(α=0·79) describing neighbourhood social capital based on quality of
social relations, neighbourhood safety, and trust (Elgar et al., 2011).
Quality of family communication was estimated using a four-item scale
(α=0·88) that combined responses to the following items: In my fa-
mily… “I think the important things are talked about”, “when I speak
someone listens”, “we ask questions when we don't understand each
other”, and “when there is a misunderstanding we talk it over until it's
clear” (ﬁve response options: “Strongly disagree” to “Strongly agree”)
(Freeman et al. 2015). Perceived family support was assessed using a
four-item scale (α=0·90) measuring student's agreement with state-
ments relating to whether their family provides them with the help and
support they need (Zimet et al., 1988). Perceived peer support was
assessed using a four-item scale (α=0·94) that combined the following
items: “my friends really try to help me”, “I can count on my friends
when things go wrong”, “I have friends with whom I can share my joys
and sorrows”, and “I can talk about my problems with my friends”
(Freeman et al. 2015). For bivariate analyses social support variables
were grouped into approximate tertiles based on the distribution in
each country. For the multivariable regression analyses these variables
were modelled as continuous.
2.9. Statistical analysis
Data analyses were conducted with SAS 9.4 (Cary, NC) and SPSS
Amos 25.0.x. Descriptive analyses were used to characterize the sam-
ples in each country by age group and gender. We then explored the
strength and consistency of bivariate associations between the above
covariates and low subjective health complaints. This was done using a
series of multivariable log-binominal models, stratiﬁed by country and
gender. Generalized estimating equations were used to adjust for
clustering eﬀects by school. Using similar modelling strategies, we then
examined associations between the ordinal scores for each of the four
spiritual health domains and our outcome of low subjective health
complaints. We developed multivariable models for each domain: ﬁrst
with adjustment for age; then with adjustment for age, the literature-
based covariates, and the other three domains. The purpose of this
modelling process was to estimate the relative importance of each in-
dividual domain in predicting low subjective health complaints,
holding all other covariates and the other domains constant.
Using the Canadian data for illustration, we then proposed and
tested a structural equation model (SEM), postulated based upon our
initial descriptive ﬁndings. We used this model to simultaneously iso-
late the strength of direct associations between each domain and a
linear version of the subjective health complaints score, as well as the
indirect associations between each of three domains (connections to
others, nature, and the transcendent) and the subjective health com-
plaint score as mediated by connections to self. A path analysis ap-
proach to SEM was used with a maximum likelihood approach for eﬀect
estimation. These analyses were stratiﬁed by gender and also controlled
for the same sets of covariates (each modelled continuously) as iden-
tiﬁed in the initial regression analyses.
Statistical power to detect socially meaningful eﬀects varied within
strata deﬁned by country and domain. In earlier work (Michaelson
et al., 2016; Brooks et al., 2018) we had observed that relationships
between spiritual health and mental health diﬀered between boys and
girls. Based on this precedent, we therefore also stratiﬁed our results by
gender in the present analysis. Among boys, in Canada after accounting
for a conservative design eﬀect of 1·2 to account for the nested and
hence clustered sampling, we had 80% power to detect relative risks for
low subjective health complaints varying from 1·42 to 1·64 for the
highest (7–8) vs. lowest (0) reported levels of domain-speciﬁc spiritual
health (α=0·05, 2-sided); power would be higher for ordinal versions
of these scores. Equivalent minimal detectable eﬀects were RR of 1·45
to 1·56 (England), and 1·68 to 2·11 (Scotland). Among girls, these
minimal detectable eﬀects were 1·64 to 2·40 (Canada), 2·06 to 2·80
(England), and 2·35 to 3·66 (Scotland).
3. Results
The samples available for study are described by age and gender
within each of the three countries in Table 1. These distributions in-
clude participants that provided complete data for the key study vari-
ables.
Among boys, there were consistent relationships observed (3/3
countries) between low subjective health complaints and: younger age,
higher relative levels of community support, family support, quality of
family communication, and peer support (Table 2). Associations be-
tween higher levels of family aﬄuence and low subjective health
complaints were observed in Canada and Scotland only. There was no
statistically signiﬁcant relationship evident between immigration status
and low subjective health complaints in any country. Among girls, with
the exception of the immigration status variable for which no consistent
relationship was identiﬁed, there were strong and consistent (3/3
countries) relationships observed between low subjective health com-
plaints and all other variables: younger age, higher family aﬄuence,
higher relative levels of community support, family support, quality of
family communication, and peer support.
Table 3 presents the results for the age-adjusted then fully adjusted
regression models that examined ordinal scores for each of the four
spiritual health domains (independent variables) and their associations
with low subjective health complaints (dependent variable). Among
boys, in all three countries the age-adjusted models suggested that
higher scores for each of the four domains were associated with more
frequent reports of low subjective health complaints, with 12/12 se-
parate regressions showing this pattern. In the fully adjusted models,
these eﬀects became much smaller in magnitude, and non-signiﬁcant,
or even changed direction for connections to “others” and the “trans-
cendent”, while “connections to nature” remained for Canada, and
“connections to self” remained in England and Scotland, with skewed
95% conﬁdence intervals also suggestive of a positive eﬀect in Canada.
Table 1
Description of complete case series of young people (n=28,178) who com-
pleted the 2013/14 Health Behaviour in School-aged Children Study Spiritual
Health Module, by country (Canada, England, Scotland), gender, and age.
Canada England Scotland
n (%) n (%) n (%)
Boys, total 10127 2339 2712
≤11 880 (8.7) 575 (24.6) – –
12 1700 (16.8) 239 (10.2) – –
13 1958 (19.3) 487 (20.8) 1514 (55.8)
14 2165 (21.4) 168 (7.2) – –
≥15 3423 (33.8) 871 (37.2) 1198 (44.2)
Girls, total 11046 2000 2891
≤11 945 (8.6) 478 (23.9) – –
12 1836 (16.6) 206 (10.3) – –
13 2069 (18.7) 504 (25.2) 1584 (54.8)
14 2564 (23.2) 164 (8.2) – –
≥15 3632 (32.9) 647 (32.4) 1307 (45.2)
Note: All values are weighted.
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Among girls, in all three countries the age-adjusted models sug-
gested that higher ordinal scores for each of the four domains were
associated with more frequent reports of low subjective health com-
plaints (12/12 models). In the fully adjusted models, positive associa-
tions remained and were strongest for connections to “self” (all three
countries), and these eﬀects were much stronger than those reported for
boys. Eﬀects were weaker but present for connections to “nature” (all
three countries) and “others” (Scotland only), and were not present for
the connections to the “transcendent” domain.
In our path SEM models, among both girls and boys we identiﬁed
strong direct eﬀects between connections to self and low subjective
health complaints, and much weaker and mainly statistically non-sig-
niﬁcant (Table 4) direct eﬀects for each of the other three domains.
Model ﬁndings also suggested consistent indirect eﬀects between
Table 2
Associations between socio-demographic factors; community, family and peer supports; and low subjective health complaints (% Low): 2013/14 Health Behaviour in
School-aged Children Study by country (Canada, England, Scotland) and gender.
Canada England Scotland
n % low RR (95% CI) n % low RR (95% CI) n % low RR (95% CI)
Boys
Age 0.94 (0.91–0.97) 0.90 (0.85–0.96)
≤11 880 29.7 1.00 Ref. 575 28.4 1.00 Ref.
12 1700 35.8 1.10 (0.93–1.31) 239 34.6 1.22 (0.90–1.65)
13 1958 28.1 0.95 (0.79–1.14) 487 39.8 1.05 (0.82–1.33) 1514 32.0 1.00 Ref.
14 2165 24.9 0.84 (0.70–1.00) 168 31.2 1.10 (0.81–1.49)
≥15 3423 24.6 0.83 (0.69–1.00) 871 19.4 0.68 (0.50–0.94) 1198 24.3 0.76 (0.64–0.90)
Family aﬄuence
Not well-oﬀ 825 19.2 1.00 Ref. 185 29.5 1.00 Ref. 155 13.7 1.00 Ref.
Average 3317 21.1 1.10 (0.91–1.33) 817 19.8 0.67 (0.47–0.96) 924 24.2 1.77 (1.08–2.91)
Well-oﬀ 5985 31.6 1.65 (1.36–2.00) 1337 29.6 1.00 (0.70–1.43) 1634 32.5 2.38 (1.46–3.89)
Immigration status
Non-immigrant 7928 26.5 1.00 Ref. 2103 26.4 1.00 Ref. 2352 27.9 1.00 Ref.
Immigrant 2199 29.4 1.11 (0.98–1.25) 236 24.2 0.92 (0.63–1.35) 360 33.2 1.18 (0.94–1.49)
Community support
Low 2906 21.2 1.00 Ref. 795 17.7 1.00 Ref. 828 21.4 1.00 Ref.
Medium 3479 27.0 1.28 (1.14–1.43) 763 27.6 1.56 (1.29–1.87) 905 28.3 1.32 (1.05–1.66)
High 3742 31.9 1.51 (1.32–1.73) 781 33.3 1.88 (1.44–2.46) 980 35.1 1.64 (1.33–2.03)
Family support
Low 3093 17.5 1.00 Ref. 782 16.8 1.00 Ref. 858 21.5 1.00 Ref.
Medium 3644 27.6 1.58 (1.35–1.84) 700 26.8 1.60 (1.16–2.20) 962 25.9 1.20 (0.96–1.51)
High 3389 35.5 2.03 (1.77–2.32) 857 34.2 2.04 (1.53–2.72) 893 38.3 1.78 (1.45–2.18)
Quality of family communication
Low 2738 16.2 1.00 Ref. 606 14.2 1.00 Ref. 730 17.9 1.00 Ref.
Medium 3251 26.3 1.63 (1.37–1.93) 874 26.1 1.84 (1.38–2.45) 1167 28.9 1.62 (1.27–2.06)
High 4137 35.0 2.17 (1.89–2.48) 860 34.7 2.45 (1.78–3.36) 815 37.8 2.12 (1.65–2.72)
Peer support
Low 4166 23.2 1.00 Ref. 967 20.5 1.00 Ref. 1109 25.4 1.00 Ref.
Medium 3582 27.5 1.18 (1.05–1.33) 796 26.4 1.29 (1.00–1.66) 879 27.8 1.09 (0.89–1.35)
High 2379 33.4 1.44 (1.30–1.59) 576 35.4 1.73 (1.43–2.10) 724 34.6 1.36 (1.11–1.67)
Girls
Age 0.75 (0.71–0.79) 0.73 (0.70–0.77)
≤11 945 27.3 1.00 Ref. 478 28.6 1.00 Ref.
12 1836 20.7 0.76 (0.62–0.92) 206 28.9 1.01 (0.73–1.40)
13 2069 15.6 0.58 (0.47–0.73) 504 17.3 0.61 (0.45–0.81) 1584 19.1 1.00 Ref.
14 2564 10.5 0.39 (0.30–0.49) 164 12.9 0.45 (0.26–0.78)
≥15 3632 8.2 0.30 (0.24–0.38) 647 7.8 0.27 (0.21–0.35) 1307 7.8 0.41 (0.30–0.56)
Family aﬄuence
Not well-oﬀ 1112 8.1 1.00 Ref. 177 7.1 1.00 Ref. 202 1.7 1.00 Ref.
Average 4044 9.9 1.22 (0.83–1.79) 810 16.6 2.34 (1.13–4.86) 1202 13.3 7.70 (2.70–21.9)
Well-oﬀ 5891 17.7 2.17 (1.48–3.19) 1014 20.5 2.90 (1.45–5.79) 1487 16.2 9.38 (3.17–27.8)
Immigration status
Non-immigrant 9229 13.4 1.00 Ref. 1824 18.1 1.00 Ref. 2598 14.2 1.00 Ref.
Immigrant 1817 16.5 1.23 (1.04–1.45) 176 14.1 0.79 (0.46–1.33) 294 12.2 0.86 (0.58–1.27)
Community support
Low 3558 8.4 1.00 Ref. 705 9.8 1.00 Ref. 909 7.0 1.00 Ref.
Medium 4036 13.8 1.63 (1.35–1.97) 695 19.5 1.99 (1.42–2.80) 932 13.2 1.89 (1.28–2.79)
High 3452 19.6 2.33 (1.95–2.79) 600 25.1 2.57 (1.80–3.66) 1051 20.6 2.94 (2.11–4.09)
Family support
Low 4150 5.1 1.00 Ref. 761 12.3 1.00 Ref. 1085 6.1 1.00 Ref.
Medium 3474 15.2 3.00 (2.35–3.84) 580 17.2 1.40 (0.99–1.99) 889 11.1 1.82 (1.21–2.74)
High 3422 23.3 4.61 (3.67–5.80) 660 24.5 1.99 (1.44–2.75) 917 26.0 4.28 (3.01–6.09)
Quality of family communication
Low 3808 4.7 1.00 Ref. 604 7.0 1.00 Ref. 989 4.3 1.00 Ref.
Medium 3008 13.2 2.78 (2.19–3.53) 686 19.0 2.70 (1.99–3.67) 1059 14.1 3.30 (2.22–4.90)
High 4229 22.6 4.77 (3.85–5.91) 710 25.7 3.67 (2.57–5.23) 843 25.1 5.87 (4.04–8.53)
Peer support
Low 2969 9.6 1.00 Ref. 608 14.6 1.00 Ref. 802 8.1 1.00 Ref.
Medium 3812 14.0 1.46 (1.20–1.77) 636 14.7 1.01 (0.71–1.44) 821 12.0 1.48 (1.02–2.15)
High 4266 16.8 1.72 (1.45–2.12) 757 22.9 1.57 (1.10–2.25) 1269 19.0 2.35 (1.65–3.35)
Note: All values are weighted.
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connections to others, nature, and the transcendent and reports of low
subjective health complaints, as mediated through connections to self.
Again, these ﬁndings were essentially equivalent in England and Scot-
land.
Finally, in order to address the possibility that speciﬁc variables
(community support, family support, peer support and family commu-
nication) that were considered as confounders in our binomial regres-
sions (Table 3) and the path analysis (Fig. 1) may be acting as media-
tors, we conducted a sensitivity analyses where they were removed
from these models. Findings were essentially equivalent between the
unadjusted and adjusted versions of the models and path analyses.
4. Discussion
This cross-national analysis identiﬁed strong and consistent asso-
ciations between self-reports of the importance of the four domains of
spiritual health and low subjective health complaints, one indicator of
positive mental health. Subjective health complaints include psycho-
logical and somatic symptoms that are manifestations of psychological
processes. (Piccininni et al., 2018; Currie et al., 2014; Haughland et al.,
2001). Psychological symptoms act as the initial expression of per-
ceived stress, and have the potential to develop into somatic symptoms
in later stages of perceived stress (Haugland et al., 2001).
In all three countries, associations between our indicators of
spiritual health and subjective health complaints were strongest for
girls. The domain that was most strongly and consistently associated
with low subjective health complaints in girls and boys was “connec-
tions to self”. This was borne out all of our modelling. For the other
domains diﬀerences by gender were reported. Among boys, there was a
modest association between “connections to nature” and low subjective
health complaints after adjustment for covariates, while eﬀects with the
other two domains were weaker and lost strength and statistical sig-
niﬁcance in the fully adjusted models. This loss of eﬀect with adjust-
ment for covariates too was observed for the other domains among
girls, although statistically signiﬁcant eﬀects remained with connec-
tions with “others” and “nature” in Scotland, and for the transcendent
domain in Canada only. There may, therefore, be some cross-national
and gender diﬀerences in the extent to which these domains impact on
young people's mental health, potentially explained by socio-cultural or
educational factors. Further research is required to better understand
the nature and relevance of these diﬀerences. However, our primary
ﬁnding was that “connections to self” remain central to these re-
lationships and patterns.
Building on seminal conceptual work in this ﬁeld, both qualitative
and quantitative (Michaelson et al., 2016; Hay and Nye, 2006; Gomez
and Fisher, 2003), our analysis provides correlational evidence of the
potential importance of adolescent spiritual health in fostering one
composite indicator of positive mental health. An important addition to
Table 3
Results of log binomial regression examining the associations between domain-speciﬁc ordinal scores of spiritual health and low subjective health complaints: 2013/
14 Health Behaviour in School-aged Children Study by country and gender.
Canada England Scotland
Adjusted for age Fully adjusted⁎ Adjusted for age Fully adjusted⁎ Adjusted for age Fully adjusted⁎
RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)
Boys
Self 1.26 (1.16–1.37) 1.05 (0.96–1.16) 1.32 (1.15–1.52) 1.15 (0.99–1.33) 1.27 (1.14–1.42) 1.13 (1.00–1.28)
Others 1.16 (1.08–1.24) 0.91 (0.84–0.98) 1.23 (1.07–1.41) 0.96 (0.81–1.14) 1.16 (1.05–1.28) 0.94 (0.83–1.06)
Nature 1.21 (1.15–1.27) 1.10 (1.03–1.19) 1.17 (1.08–1.27) 1.03 (0.97–1.09) 1.16 (1.08–1.24) 1.06 (0.98–1.15)
Transcendent 1.10 (1.05–1.15) 1.02 (0.98–1.06) 1.06 (1.01–1.13) 1.01 (0.96–1.07) 1.07 (1.01–1.14) 1.02 (0.95–1.08)
Girls
Self 1.86 (1.62–2.12) 1.58 (1.38–1.81) 1.51 (1.26–1.80) 1.30 (1.09–1.56) 1.76 (1.51–2.04) 1.39 (1.18–1.62)
Others 1.51 (1.32–1.73) 1.05 (0.91–1.21) 1.43 (1.17–1.73) 1.09 (0.89–1.33) 1.81 (1.50–2.18) 1.32 (1.06–1.65)
Nature 1.33 (1.24–1.43) 1.10 (1.01–1.20) 1.31 (1.17–1.46) 1.16 (1.02–1.31) 1.42 (1.28–1.58) 1.19 (1.04–1.36)
Transcendent 1.17 (1.11–1.24) 1.03 (0.97–1.10) 1.08 (0.99–1.18) 0.99 (0.89–1.09) 1.17 (1.06–1.29) 0.98 (0.89–1.09)
Spiritual health domain scores varied from 0 to 4.
⁎ Adjusted for age, spiritual health domains, family aﬄuence, immigration status, community support, family support, family communication, and peer support.
Table 4
Standardized eﬀect estimates taken from the fully adjusted path analysis (presented in Fig. 1) for boys and girls, Canada, 2013/14 Health Behaviour in School-aged
Children Study.
Boys Total eﬀects Direct eﬀects Indirect eﬀects
Connections to… beta (95% CI) P beta (95% CI) P beta (95% CI) P
Self 0.13 (0.11–0.16) 0.01 0.13 (0.11–0.16) 0.01 – – –
Others 0.02 (−0.002–0.04) 0.15 −0.04 (−0.07 – −0.02) 0.01 0.06 (0.05–0.07) 0.01
Nature 0.06 (0.04–0.08) 0.01 0.03 (0.01–0.05) 0.02 0.03 (0.02–0.03) 0.01
Transcendent −0.03 (−0.05 – −0.01) 0.02 −0.03 (−0.05 – −0.02) 0.01 0.01 (0.003–0.007) 0.01
Girls Total eﬀects Direct eﬀects Indirect eﬀects
Connections to… beta (95% CI) P Beta (95% CI) P beta (95% CI) P
Self 0.19 (0.17–0.21) 0.01 0.19 (0.17–0.21) 0.01 – – –
Others 0.03 (0.02–0.05) 0.02 −0.04 (−0.06 – −0.02) 0.01 0.07 (0.06–0.08) 0.01
Nature 0.03 (0.01–0.05) 0.01 −0.02 (−0.04 – −0.002) 0.06 0.05 (0.04–0.05) 0.01
Transcendent −0.002 (−0.02–0.01) 0.84 −0.02 (−0.03 – −0.002) 0.08 0.01 (0.01–0.02) 0.01
Notes: Standardized betas have been adjusted for age, socioeconomic status, and peer, family, and community support (ﬁndings for England and Scotland available
upon request).
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the existing evidence base, however, is the hypothesis that each of the
domains that are inherent to the holistic concept of spirituality, while
highly correlated, may not be operating as part of a single factor or
construct that has an overall inﬂuence on mental health status. Rather,
it appears that each domain may have direct and also indirect inﬂu-
ences, with associations between connections to “others”, “nature” and
the “transcendent” possibly being mediated, at least partially, through
connections to “self”, at least in our countries. This idea was borne out
in the structural equation models that quantiﬁed the relative strength of
the connections to self-domain, as well as the consistency of the indirect
eﬀects with the other domains in both genders.
If the hypothetical pathways described in our ﬁndings are true, they
would have implications for etiological research. First, a focus on these
more internal connections to self may conceptually provide the most
direct route(s) to positive mental health status. Second, study of the
other domains, whether they focus on the quality and depth of re-
lationships with others, fostering connections to nature and the land, or
even focus on God (or whatever one believes to be ultimate) and the
transcendent, are important yet may be incomplete without considering
internalized connections with “self” that seem fundamental to positive
mental health status. As implied by our path structural equation ana-
lysis, these models way wish to consider connections with “self” as
important intermediate outcomes in causal pathways. Third, model
ﬁndings that depict the important of connections to “self” suggest that
this domain requires more in-depth focus and emphasis as part of
etiological mechanisms.
The “connection to self” domain includes two items, one of which
relates to the importance of young people experiencing meaning in life.
This relates to Antonovsky's “sense of coherence” theory: the extent to
which one sees one's world as comprehensible, manageable, and
meaningful (Antonovsky, 1993; Antonovsky and Sourani, 1988). Such
coherence has been shown to strongly relate to positive mental health
status in that it enables people to reﬂect on and mobilize external and
internal resources in order to resolve tension in a health promoting
manner” (Eriksson and Lindström, 2006).
The second item related to the domain “connection to self” is about
the importance of experiencing joy (pleasure, happiness) in life. This
item may relate to the attainment of a fulﬁlling life as it has been en-
dorsed, for example, in the ﬁeld of positive psychology (Seligman and
Csikszentmihalyi, 2014). Accordingly, positive mental health is fostered
by helping people to develop strengths, or buﬀers, against psycho-
pathologies and such buﬀers clearly include the intentional pursuit of
positive emotions and experiences, such as joy or happiness (Shoshani
and Steinmetz, 2014).
The items about connections to “self” contained in our adapted
spiritual health scale therefore relate to other well-known theories that
have been used to explain the conditions and practices required to
achieve positive mental health status. In past research, such constructs
have been independently associated with decreases in anxiety and de-
pression, and increases in self-esteem, self-eﬃcacy, and optimism
(Shoshani and Steinmetz, 2014). In addition, both Antonovsky's and
Seligman's theories recognize that spirituality can be an important asset
to health and well-being (Delgado, 2007). What our analyses have
added, however, is that these two qualities (a sense of meaning or
meaningfulness along with positive experiences of “joy”) may actually
be working synergistically. Moreover, when this sense of meaning in
life and experiences of joy are reported in combination, reports of
subjective health complaints are ﬁve to seven-fold lower than when
compared to young people with neither of these qualities. The sum of
these two items therefore makes this a particularly powerful correlate,
and potentially determinant, of positive mental health status.
One possible concern about the emergent central focus on “con-
nections to self” in our models is that it aﬃrms the potentially negative
culture of “extreme individualism”, which some have argued is cultu-
rally or socially constructed (Hay, 2000). Research is clear that the
development of a sense of self can be vital to positive mental health in
adolescents. Our only caution, which stems from thinking in the dis-
cipline of spirituality, is that the development of a sense of self at the
expense of other connections could potentially come at a cost, and re-
sult in what Hay describes as “destructive of human community” (Hay,
2000).
Strengths of our analysis include its robust and cross-national
nature. It contributes to a strong literature base by adding theoretical
depth and advanced modelling that we hope will inform causal thinking
and possible interventional approaches (Scales et al., 2014; Hay and
Nye, 2006; Yust et al., 2006; Gomez and Fisher, 2003). One potential
limitation is that the positive connections measured in our spiritual
health scale may be viewed as simply another expression of the positive
mental health outcome being modelled and hence, the strong associa-
tion between connections to self and low subjective health complaints is
spurious. However, we would argue that the subjective health com-
plaints that constitute our outcome (e.g., somatic symptoms, psycho-
logical complaints) are conceptually diﬀerent than the constructs that
make up the “connections to self” domain, and our interpretations have
some validity. Additional limitations include challenges associated with
use of cross-sectional data, which limits temporal and causal inference.
Our analysis suﬀered from modest sample sizes and hence limits on
power within some strata, particularly in England and Scotland. Our
use of an adapted and abbreviated version of a previously validated
instrument to assess spiritual health has also been subject to criticism
Fig. 1. Structural equation model (path analysis) examining the hypothetical
pathways through which the spiritual health domains may be operating on
subjective health complaints for boys and girls, Canada, 2013/14 Health
Behaviour in School-aged Children Study. Standardized beta coeﬃcients have
been adjusted for age, socioeconomic status, and peer, family, and community
support. Note that e1 through e5 refer to the model-generated error terms, and
betas were generated from maximum likelihood estimation.
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(Fisher, 2016). However, we see our eﬀorts to reﬁne and further de-
velop the scale and adapt it for a large population health survey as
strengths, as is our eﬀort to apply it to etiological questions of interest.
Our work makes an important contribution to the way that the concept
of spiritual health can be explored in like quantitative studies.
Our ﬁndings have implications for future research on adolescent
health and possible interventions to address youth mental health and
emotional well-being. The analysis of the domains of spirituality oﬀer
insights into possible protective assets that enable young people to
thrive and develop strong emotional health. Our study ﬁndings re-
spectfully challenge the ﬁeld to consider more complex models and
pathways linking spiritual and other aspects of adolescent health. There
is a need for more sophisticated analysis of the proposed pathways
represented in Fig. 1 to determine whether our hypothesized causal
model can be observed consistently across countries and conﬁrmed in
longitudinal approaches to analysis. If this simple model is found to be
robust, there is also a need to evaluate interventions that focus on direct
and indirect components of this pathway, to see if it can be useful in
optimizing positive mental health in eﬃcient and evidence-based
manners. Our ﬁndings provide important direction to interventional
approaches as well, in that they necessitate a focus on the centrality of
connections to “self,” and stress the need for a (re)focus of interventions
that prioritise the other domains to include consideration of self as part
of their content and as a potential indirect mechanism linking them to
mental health outcomes. This is important both theoretically and
practically. To illustrate, our ﬁndings oﬀer a theoretical challenge to
the discipline of spirituality to reconsider any assumptions that the four
domains work together in an equally balanced way. More practically,
the ﬁndings stress the importance of being attentive to creating inter-
ventions that nurture a sense of meaning or coherence and also that
foster a sense of joy in life as a way of fostering connections within the
other three domains.
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